This paper studies the high-tech industry, probing the correlation between type of business strategy, use of information technology, type of organisational culture, implementation level of customer relationship management (CRM) activities, and business performance. Results show that the better the implementation of CRM activities, the stronger and more positive is its influence on business performance. To enhance business performance, it is necessary to strengthen the differentiation strategy, the use of information technology, and the implementation of CRM activities; to integrate the characteristics of the four cultural types into the competing values framework; and to enhance the implementation under these four cultural types.
INTRODUCTION
The high-tech industry has been the economic foundation of Taiwan. According to the document, "Criteria of study on export and import goods structures and classification" of the Republic of China's Ministry of Finance, any industry with a high added value of products, complicated techniques, and a high investment in technical manpower and R&D funds, is treated as a high-tech industry. With technological progress, the life cycle of hightech products becomes shorter, while the reduction of product development and time to market is significant. Under pressure from a highly competitive environment, the emphasis of the business strategy in many firms is on how the high-tech industry selects a proper business strategy, uses information technology, and develops an organisational culture in its customer relationship management (CRM) activities to provide better products and service quality to customers and increase their business performance.
According to the research, a higher implementation level of CRM activities leads to a more significant and positive influence on business performance [8] [62] . A higher involvement of information technology leads to a more significant and positive influence on the implementation level of CRM activities [6] [11] [24] [46] ; while different types of business strategy significantly -but differently -influence the implementation of CRM activities [24] [25] [29] . Different types of organisational culture significantly and positively influence the implementation level of CRM activities [1] [14] [30] . However, few of them include their business strategy, information technology involvement, and organisational culture in CRM activities to probe into their influence on their business performance. So this study examined the high-tech industry to explore the correlation among the type of business strategy, the use of information technology, the type of organisational culture, the implementation level of CRM activities, and business performance.
The purposes of this study were: (1) to probe the influence of the type of business strategy on the implementation level of CRM activities; (2) to examine the influence of information technology involvement on the implementation level of CRM activities; (3) to test the influence of the type of organisational culture on the implementation level of CRM activities; (4) to look into the influence of the implementation level of CRM activities on business performance; and (5) to offer suggestions about how the high-tech industry could implement CRM activities and increase business performance.
LITERATURE REVIEW

Types of business strategy
Porter [42] indicated that the competitive strategies of firms included cost leadership, differentiation, and centralisation. Miles & Snow [33] divided business strategies into four types: (1) prospectors (value new products and new market development, and provide products with differentiation); (2) defenders (market segmentation focus on a limited niche market, and acquire competitive advantage by reducing cost and improving efficiency); (3) analysers (between prospectors and defenders, have rapid reaction by following prospectors in a changeable market and maintain original products and services in a stable market as defenders); (4) reactors (when encountering change in the environment, they lack complete planning and adaptation abilities, and passively and blindly respond to the pressure of the environment). According to Song et. al. [55] , reactors are not able to respond to market change to fulfill the sustainable operation of their organisations, and this is a strategy without competitive advantage.
Durand & Coeurderoy [17] divided business strategy into: (1) cost leadership (reduce prices of products or services by improving efficiency and reducing costs in order to acquire maximum business volume); (2) marketing differentiation (provide products and services different from other rivals; value product and service quality, innovation, and originality); (3) innovative differentiation (introduce innovative products and services that are not easily imitated by rivals to increase competitive advantage). This study treated cost leadership, marketing differentiation, and innovative differentiation (as proposed by Durand & Coeurderoy [17] ) as the defining elements in a high-tech industry business strategy.
Information technology involvement
Roberts [47] suggested that 'information technology' refers to all software and hardware tools that acquire, apply, display, save, and communicate information. According to Porter & Miller [43] , information technology should include information created and used by firms and technology to process information. Besides computers, it includes communication techniques, information identification devices, automated technology of plants, and other software-and hardware-related services. Lee [28] defined information technology involvement as resources and efforts invested by the organisation in order to accomplish the management function of information technology. Sakaguchi & Dibrell [49] suggested that information technology involvement could be measured by information technology investment and training. Information technology investment is measured by quantitative measures on budgets and software and hardware devices. Information technology training refers to training personnel to use information technology. Chung et. al. [9] reviewed the relevant literature, and group information technology involvement into the following four dimensions: (1) perceptions of employees; (2) investment in hardware and software; (3) personnel training, and (4) the degree of information technology application. Miller & Doyle [34] suggested that information technology involvement must be based on three aspects: (1) to probe into the importance of information technology in firms; (2) certain investment in software, hardware, and personnel to acquire benefits; (3) personnel training according to the needs of development personnel and users. Based on a literature review [9] [54] , this study divided information technology involvement into the perceptions of employees, investment in hardware and software, personnel training, and the degree of information technology application.
Types of organisational culture
Scholars define organisational culture differently. Tolfo & Wazlawick [12] suggested that organisational culture is the values, beliefs, and regulations possessed and shared by the members of an organisation. Pekala [38] indicated that organisational culture is the regulated management of the members' behaviour. According to Lee & Yu [27] , organisational culture is the special atmosphere or belief created by the members of an organisation, and it could not be imitated by other organisations. Robbins [48] suggested that organisational culture is the important traits valued by the people in an organisation. These traits include the levels of innovation and adventure, demand for refinement, the value of results, the value of employees' perceptions, an emphasis on groups, a demand for employees' enthusiasm, and an emphasis on stability. The combination of the traits becomes the organisational culture. Jones & George [19] suggested that organisational culture is the shared values, regulations, behavioural principles, and expectations influencing the interaction and cooperation between individuals, groups, and teams in the process of carrying out organisational goals.
As to the type of organisational culture, Wallach [60] divided organisational culture into bureaucratic, innovative, and supportive cultures. The competing values framework proposed by Quinn [45] includes four types of culture: rational, hierarchical, group, and developmental. According to Deshpande & Farley [15] , when employees describe the culture of their firms, they tend to describe the traits of rational, hierarchical, group, and developmental cultures; however, they would be inclined towards one of the cultures. This study adopted the rational, hierarchical, group, and developmental cultures framework of Quinn [45] to classify the organisational cultures of high-tech industries.
Customer relationship management (CRM) activities
Swift [57] suggested that CRM is a kind of operational model that allow firms to recognise and influence customers' behaviour by interaction with the customers, in order to acquire new customers, keep existing customers, increase customer loyalty, and enhance customer benefits. Peppard [40] suggested predicting and responding to customers' needs through information about current and potential customers; he also called it CRM. According to Bose [5] , CRM is the integration between technology and business process, and it satisfies customers' needs through interaction. Kalakota & Robinson [21] suggested that CRM is the consistent action of the organisation, developed through an integration of sales, marketing, and services in order to discover customers' real needs and enhance customer satisfaction and loyalty. According to Kandell [22] , satisfying customers' needs is the core of CRM; it aims to retain customers and offer them different products and services; and it tries to increase customer satisfaction in order to acquire maximum benefits. Chen & Popovich [7] suggested that CRM is the integration of people, processes, and skills; it aims to probe into a firm's customers, and focuses on customer maintenance and relationship development management. Peppers et. al. [41] suggested that CRM includes four steps: 1) recognise and probe into customers; 2) classify customers according to their different values; 3) respond differently to customers' demands; and 4) improve the cost benefit and effectiveness of interaction with customers, and provide different services for different customers.
Kalakota & Robinson [20] suggested that the implementation of CRM activities includes three steps: obtain potential customers, increase current customers' profits, and maintain valuable customers. Swift [57] suggested that firms could implement CRM activities by four steps: knowledge discovery, marketing planning, customer interaction, and analysis and refinement. This study adopted the four steps of Swift [57] -knowledge discovery, marketing planning, customer interaction, and analysis and refinement -as the constructs for implementing CRM activities in high-tech industries.
Business performance
Croteau & Bergeron [13] measured the performance of firms by their ability to make profits and by their sales growth. Shrader [52] measured business performance by profit rate and growth of sales. Farrell [18] suggested that business performance referred to the customer maintenance rate, new product success rate, growth of sales, return on investment, and overall performance of one firm compared with others. Baer & Frese [2] treated the goal accomplishment rate of firms as a subjective measure of business performance. Tippins & Sohi [59] measured organisational performance by profit rate, return on investment, customer maintenance rate, and growth of sales. Kirca et. al. [23] measured performance by overall business performance, profit rate, sales, and market share. Saraph et. al. [50] measured business performance based on customer satisfaction with quality over a three year period, and on performance quality. Baker & Sinkula [3] probed the influence of innovative activities on corporate performance by measuring sales revenue, market share, and profit rate. Slater & Narver [53] evaluated the performance of firms by return on investment. In the research of Su et. al. [56] , business performance is measured by a firm's profits and customer satisfaction. Pelham [39] measured the performance of firms through corporate efficiency, growth and market share, and ability to make a profit.
Based on the literature review and on the characteristics of high-tech industries, this study has adopted profit rate, growth of sales, product and service quality, customer maintenance rate, successful new product to market, and return on investment as measures of performance in the high-tech industry.
Types of business strategy and CRM activities
Ko et. al. [25] suggested that a firm's business strategy influences the implementation of CRM activities. According to Lin [29] , the selection of a business strategy significantly influences the implementation level of CRM activities. Ko et. al. [24] suggested that different types of organisational business strategy significantly and differently influence the implementation of CRM activities.
Based on the literature review above, this study proposes H 1 : Different types of business strategy significantly and differently influence the implementation of CRM activities.
Information technology involvement and CRM activities
Cooper et. al. [11] suggested that information technology plays a critical role in CRM activities. Information technology can integrate customer information and create useful knowledge about customers that enhances the maintenance of the relationship with them. Caldwell [6] suggested that the key to CRM activities is to create a close relationship between a firm and its customers. The application of Information technology results in a more efficient and closer interaction between a firm and its customers. Shoemaker [51] indicated that CRM is the technology that combines sales, marketing, and service information systems to construct a partnership with customers. Ko et. al. [24] suggested that the maturity of an information system would influence the implementation level of CRM activities. Krishnan et. al. [26] indicated that companies increasingly provide customers with information technology-based services in order to increase product and service quality, customer satisfaction, productivity, and financial performance. Ratcliff [46] suggested that CRM is a concept based on marketing, and that it can effectively maintain and enhance the relationship between firms and their customers. Information technology supports CRM, and it results in the efficient implementation of CRM activities.
Based on the literature review above, this study proposes H 2 : A higher level of information technology involvement leads to a more significant and more positive influence on the implementation level of CRM activities.
Types of organisational culture and CRM activities
Agarwal et. al. [1] suggested that organisational culture is critical to the implementation level of CRM activities. Van Bentum & Stone [4] indicated that organisational culture significantly influences the implementation of CRM activities. According to Curry & Kkolou [14] , the construction of a customer-based culture with participation and team work would enhance the implementation of CRM activities. Li [30] suggested that it is necessary to create an appropriate organisational culture in order to reduce obstacles to the implementation of CRM activities.
Based on the literature review, this study proposes H 3 : Different types of organisational culture significantly and differently influence the implementation of CRM activities.
CRM activities and business performance
Kandell [22] indicated that CRM activities aim to satisfy customers' needs, maintain customer loyalty, provide different products and services, try to enhance customer satisfaction, and acquire maximum business benefits. Yim et. al. [62] indicated that the implementation of CRM can increase customer satisfaction and loyalty. In turn, a firm's business performance increases along with customer satisfaction and loyalty. According to Christy et. al. [8] , the implementation of CRM can increase profits and the market share of products or services. Swift [57] indicated that CRM is the operational model that allows firms to probe into and influence customers' behaviour by interaction with them, and to enhance customer loyalty and customers' profit rate. Peppard [40] indicated that the advantages of maintaining positive a relationship with customers include an increased customer retention rate, feedback from customers, meeting customers' expectations, and retaining customers, thus increasing profits. Tiwana [58] indicated that the implementation of CRM activities helps firms to improve customer relationships and obtain more profits from their original customers.
Based on the literature review above, this study proposes H 4 : A higher implementation level of CRM leads to a more significant and positive influence on business performance.
RESEARCH METHODS
This study intended to probe the correlations between type of business strategy, information technology involvement, type of organisational culture, CRM activities, and business performance in the high-tech industry. The research framework is shown in Figure 1 .
Research hypotheses
Based on the literature review, the hypotheses are: 
Questionnaire collection and data analysis
The questionnaire used in this study consists of six sections. The first section is about the industry group and enterprise scale. 'Industry group' includes: integrated circuit industry, computer and related industry, communication industry, photoelectric industry, precision machinery industry, and biotechnology industry. According to the number of employees, 'enterprise scale' is divided into large, medium, and small firms.
Sections 2~6 are measured using a Likert 5-point scale.  Section 2: Types of business strategy include (1) cost leadership; (2) marketing differentiation; (3) innovative differentiation.  Section 3: Information technology involvement includes (1) perceptions of employees;
(2) investment in hardware and software; (3) personnel training; (4) the degrees of information technology application.  Section 4: Types of organisational culture include (1) rational culture; (2) hierarchical culture; (3) group culture; (4) developmental culture.  Section 5: Implementation level of CRM activities includes (1) knowledge discovery; (2) marketing planning; (3) customer interaction; (4) analysis and refinement.  Section 6: Business performance includes profit rate, growth of sales, product and service quality, customer maintenance rate, successful new products to market, return on investment.
The subjects of this research were high-tech firms in the Science-Based Industrial Parks of Hsinchu, Central Taiwan, and Southern Taiwan. The questionnaires were anonymous, and were distributed to 629 companies in early November 2010. The respondents were senior managers. A total of 78 effective samples were collected by January 2011. Nunnally [36] suggested that in an exploratory study, a reliability greater than 0.7 is acceptable. All the reliability variables of this study are above 0.7, so the results carry sufficient reliability. 
Measurement of variables
The variables include type of business strategy, information technology involvement, type of organisational culture, implementation level of CRM activities, business performance, industry group, and enterprise scale. The measurement of the variables is shown below:
Measurement of type of business strategy
This study used cost leadership, marketing differentiation, and innovative differentiation, as proposed by Durand & Coeurderoy [17] , to classify business strategy. According to empirical questionnaires developed by previous studies [17, 31, 35, 44, 61] and the business characteristics of the high-tech industry, the elements of business strategy are as follows:  Cost leadership. It includes (a) investment in techniques or equipment that can save costs; (b) limit cost of production or services to lower levels; (c) reduce cost by improving business and services; (d) make efforts to decrease costs in order to provide products and services with prices lower than those of rivals.  Marketing differentiation. It includes (a) efforts to offer products and services with more value than those of rivals; (b) according to customers' different needs, firms provide proper products and services; (c) firms make an effort to provide products and services of a higher quality and better characteristics than those of rivals.  Innovative differentiation. It includes (a) making it difficult for rivals to imitate the firm's products and services; (b) providing better products and services than rivals by re-designing service content; (c) providing better products and services than rivals through new techniques or approaches. The measurement is based on a Likert 5-point scale, where 'Strongly agree' is 5 points, 'Agree' is 4 points, 'Fair' is 3 points, 'Disagree' is 2 points, and 'Strongly disagree' is 1 point.
Information technology involvement
The measurements for information technology involvement are modified from Chung et. al. [9] . This study divided information technology involvement into four dimensions: perception of employees, investment in hardware and software, personnel training, and degree of information technology application. 
Measurement of type of organisational culture
The organisational culture scale in this study is based on a modification of the 'organisational culture diagnosis questionnaire' designed by Quinn [45] , following the competing values framework and organisational culture measurement of Deshpande & Farley [15] , Chung et. al. [10] , and Parker & Bradley [37] . Developmental culture. It includes (a) firms encourage innovation, and employees are willing to take risks and face challenges; (b) leaders of firms encourage employees to take risks and innovate; (c) cohesion of firms is based on innovation and R&D; firms make efforts to become leaders in the market; (d) firms value growth, acquire new resources, and are prepared for new challenges at any time; (e) rewards for employees will be according to employees' originality or plans. The measurement is based on a Likert 5-point scale, where 'Strongly agree' is 5 points, 'Agree' is 4 points, 'Fair' is 3 points, 'Disagree' is 2 points, and 'Strongly disagree' is 1 point.
Measurement of implementation of CRM activities
This study used the four steps (knowledge discovery, marketing planning, customer interaction, and analysis and refinement) proposed by Swift [57] as elements in the implementation of CRM activities. Based on the business characteristics of the high-tech industry, the implementation of CRM activities is generalised below:  Knowledge discovery. It includes (a) recognise specific market and investment opportunities by analysing customers' information; (b) make better decisions by analysing past data and customers' characteristics; (c) recognise, segment and predict customers in order to allow firms to distribute resources to customers who make high contribution to profits.  Marketing planning. It includes (a) plan marketing plans by analysing customers' information; (b) design marketing or service activity types according to customers' reactions; (c) plan an effective model for communication with customers; (d) recognise effective marketing channels to increase business; (e) discover factors of business interaction between customers and firms.  Customer interaction. It includes (a) constant interaction with customers through information software or systems equipment; (b) interact with customers via various channels; (c) detect customers' reactions and constantly update information.  Analysis and refinement. It includes (a) analyse information obtained by interaction with customers, and constantly recognise customers' needs; (b) modify any planned marketing strategy in the light of analytical results, in order to obtain new business opportunities. The measurement is based on a Likert 5-point scale, where 'Strongly agree' is 5 points, 'Agree' is 4 points, 'Fair' is 3 points, 'Disagree' is 2 points, and 'Strongly disagree' is 1 point.
Measurement of business performance
According to the literature review and the business characteristics of the high-tech industry, this study uses profit rate, growth of sales, product and service quality, customer maintenance rate, successful new products to market, and return on investment as measures of performance. These measures meet the following criteria: (1) the firm's profit rate is higher than that of rivals; (2) its sales growth is higher than that of rivals; (3) customers are more satisfied with the firm's products or service than that of rivals; (4) a high percentage of long-standing customers trade with the firm; (5) the firm has a higher percentage of successful new products to market than do its rivals; and (6) the firm's return on investment is higher than that of rivals.
The measurement is based on a Likert 5-point scale, where 'Strongly agree' is 5 points, 'Agree' is 4 points, 'Fair' is 3 points, 'Disagree' is 2 points, and 'Strongly disagree' is 1 point.
Industry group and enterprise scale
This paper examines industry characteristics using two metrics: industry group and enterprise scale. 
VALIDATION RESULTS
Correlation between type of business strategy and CRM activities
This study divided business strategy (cost leadership, marketing differentiation, and innovative differentiation) into two groups: high and low implementation levels. According to the kind of CRM activity (knowledge discovery, marketing planning, customer interaction, and analysis and refinement) in the two groups, the researcher tries to find if there is a statistically significant at α=0.05 level. Analysis of the variance in the influence of business strategy on the implementation level of CRM activities is shown in 
Correlation between information technology involvement and CRM activities
This section probes the influence of information technology involvement on CRM activities. It divides information technology involvement (perceptions of employees, investment in hardware and software, personnel training, and information technology application) into two groups: high and low. According to the kinds of CRM activities (knowledge discovery, marketing planning, customer interaction, and analysis and refinement) in the two groups, the researcher tries to find if there is a statistically significant at α=0.05 level. Analysis of the variance in the influence of information technology involvement on CRM activities is shown in Table 3 . The result supports H 2 : A higher information technology involvement leads to more significant and positive influence on the implementation level of CRM activities.
Correlation between type of organisational culture and CRM activities
This section probes the influence of the type of organisational culture on CRM activities. The study divides the type of organisational culture (rational, hierarchical, group and developmental culture) into two groups: high and low. According to the kinds of CRM activities (knowledge discovery, marketing planning, customer interaction, and analysis and refinement) in the two groups, the researcher tries to find if there is a statistically significant at α=0.05 level. Analysis of the variance in the influence of organisational culture on CRM activities is shown in Table 4 . The result rejects H 3 . Different types of organisational culture do not significantly influence the implementation level of CRM activities. However, the results reveal that a combination of organisational culture leads to a more significant influence on the implementation of CRM activities. Therefore, if firms can combine and use the characteristics of these four cultures, the implementation level of CRM activities will be significantly enhanced.
Correlation between implementation level of CRM activities and business performance
This study divides the implementation level of CRM activities (knowledge discovery, marketing planning, customer interaction, and analysis and refinement) into two groups: high and low. According to the kind of business performance in the two groups, the researcher tries to find if there is significant difference. Analysis of the variance in the influence of CRM activities on business performance is shown in Table 6 show that industry characteristics do not have a significant influence on the executive degree of customer relationship management activities. Table 7 reveals that the manufacturers' industry group and enterprise scale do not significantly influence business performance. As seen above, for manufacturers with different industry characteristics, the executive degree of customer relationship management activities do not reveal a significant impact on business performance. Table 7 : ANOVA for industry characteristics (enterprise scale and industry group) and business performance
CRM activities
DISCUSSION AND CONCLUSIONS
Few empirical studies include business strategy, information technology involvement, and organisational culture in CRM activities to examine their influences on business performance. Therefore, by treating the high-tech industry as the subject, this study has explored the correlations between type of business strategy, information technology involvement, type of organisational culture, implementation level of CRM activities, and business performance. The findings demonstrate that different types of business strategy significantly and differently influence the implementation of CRM activities. A higher degree of differentiation strategy (marketing differentiation or innovative differentiation) leads to a more significant influence on the implementation of CRM activities. A higher information technology involvement and organisational culture significantly and positively influence the implementation level of CRM activities; a higher implementation level of CRM activities significantly and positively influences business performance. However, different types of organisational culture do not significantly influence the implementation level of CRM activities.
This paper suggests that, in order to increase business performance, firms should enhance differentiation strategies (marketing differentiation and innovative differentiation), increase information technology involvement and implementation of CRM activities, combine and use the characteristics of the four cultures in the competing values framework, and develop the implementation level of these four cultures.
The study only focused on high-tech firms. Future studies could conduct an empirical analysis of other industries to examine any correlation between type of business strategy, information technology involvement, type of organisational culture, implementation level of CRM activities, and business performance in the organisations in different industries, and so acquire more complete research findings. 
